It has been suggested that receptor sites for insulin might exist on membranes of isolated fat and liver cells of mammals (Cuatrecasas et al., 1971; Gammeltoft and Glieman, 1973) and that receptors might be initial sites of interaction of insulin molecules with cells. Gavin et al. (1972) demonstrated the specific binding of insulin to human circulating cells such as granulocytes and lymphocytes, and suggested that the binding assay of insulin might be applicable to the clinical diagnosis of diabetes mellitus.
The binding experiment with erythrocyte membranes should be more important to clinical application than that when only 15to20% of receptors were occupied.
Incorporation of [32p]H3PO4 and uptake of45Ca into erythrocytes and fat cells
Incorporation of32P into intact erythrocyte membranes was significantly reduced to49and58% of the control by the addition of insulin and DiBucAMP respectively. Both of these substances significantly inhibited uptake of 45Ca into erythrocytes. Using fat cells, 32P incorporation and 45Ca uptake were diminished by insulin, while DiBucAMP reduced32P incorporation and contrariwise enhanced45Ca uptake remarkably. The inhibitory effect of insulin was more remarkable for fat cells than for erythrocytes (Table2).
Treatment with trypsin significantly reduced both uptake of 45Ca and specific binding of125I-insulin to erythrocytes and insulin produced no effect on45Ca uptake into trypsin-treated erythrocytes (Figs.6A  and6C) .
Moreover, trypsin-treatment enhanced45Ca binding to erythrocyte membranes and insulin produced no significant effect on45Ca binding to either intact or trypsin-treated membranes (Fig.6B) Divalent cations such as Ca2+ and Mg2+ showed a tendency to increase in the binding of insulin to membranes and high ionic media containing Na+ or K+ doubled the binding of insulin to rabbit erythrocyte membranes, as observed in fat and liver cell membranes (Cuatrecasas et al., 1971; Cuatrecasas, 1971b) .
However, Gavin et demonstrated no effects of divalent cations on insulin binding to cultured lymphocytes. The binding of insulin to rabbit erythrocyte membranes is quite similar to that to turkey erythrocyte membranes, human erythrocytes and human placental membranes, in view of the effects of cations (Ginsberg et al., 1976; Gambhir et al., 1978; Ponser, 1974) . A decrease in insulin binding by trypsin treatment coincides well with the result from fat cells (Kono, 1969) , suggesting that insulin receptor may be a protein. Phospholipase C and neuraminidase produced a small effect on the binding of insulin to erythrocyte membranes of rabbits. This has been observed in human placenta membranes and was in contrast to fat cell membranes where phospholipase C remarkably enhanced the binding (Cuatrecasas, 1971a) .
Both high and low affinity binding sites could be distinguished by Scatchard analysis. The number of receptor sites on erythrocyte membranes varies from species to species. The binding sites of insulin on rabbit erythrocyte membranes were estimated to be approximately800per one cell. Those of human and turkey erythrocytes per one cell were reported to be2000and3000, respectively (Gambhir et al., 1978; Ginsberg et al., 1977) . It is therefore obvious that the binding sites of insulin on erythrocytes are remarkably less than those on liver and fat cells of rats (Kahn et al., 1974; Hammond et al., 1972) . Moreover, Scatchard analysis demonstrated two types of binding sites with low and high affinities, while the study of dissociation of125I-insulin suggested that insulin receptors on rabbit erythrocytes might be of negative cooperation type. This property of receptors was supported from the observations that Hill's constant was lower than one unit, 0.7477 and the average affinity fell rapidly when 0.6% of the total binding sites were occupied. This has been observed in human and turkey erythrocytes.
Erythrocytes, like many other types of cells, contain a very active Ca2+ pump which keeps intracellular free Ca2+ concentrations at the micromolar range. It is interesting to note that in rabbit erythrocytes insulin diminished both the activity of Ca-ATPase and45Ca uptake. These findings suggest that insulin may cause a redistribution of Ca2+ between the cell membrane and cytoplasmic fluid so as to reduce the activity of Ca-ATPase. The activation of Ca-ATPase has been known to be associated with the increase in the binding of Ca2+ to membranes (Ca2+-binding protein) and in the concentration of Ca2+ in the extracellular fluid. Even if it is not yet defined whether this effect of insulin occurred directly through insulin receptors, disappearance of insulin effect on45Ca uptake in trypsintreated erythrocytes seems to support the involvement of insulin receptors in the mechanism for both the activation of CaATPase and45Ca uptake. Forn and Greengard (1976) suggested that the action of insulin, an antilipolytic agent, might occur through the alteration of the level of phosphorylation of proteins in fat cell membranes. On the analogy of this biological role of receptors in fat cells, insulin receptors on rabbit erythrocytes may be associated with metabolism of phosphorus in cells, including protein phosphorylation and incorporation of phosphorus into lipids in membranes.
On the other hand, 45Ca uptake into erythrocytes was reduced by insulin and DiBucAMP, while in fat cells DiBucAMP, which can induce lipolysis, remarkably enhanced 45Ca uptake in contrast to insulin. This conflict may reflect the difference in an important biological role of Ca2+ between fat and erythrocyte cells.
In conclusion, the present results demonstrate the existence of insulin receptors on rabbit erythrocyte membrane, and suggest that insulin receptor may function in the regulation of metabolism of calcium and phosphorus in rabbit erythrocytes.
